The ligand 1-(1-(pyridin-2-yl)ethylidene)carbonohydrazide (H 4 L 1 ) and 1-(pyridin-2-ylmethylene)carbonohydrazide (H 4 L 2 ) were prepared by reaction of carbonohydrazide with 2-acetylpyridine or pyridine carbaldehyde respectively in a reflux methanol solution. The complexes are prepared by reaction of the ligand with the appropriate metal salt. These complexes are well characterized by elemental analysis, IR and UV spectroscopies and their structure were determined by single X-ray diffraction technic. In the crystal of the dinuclear complex [Mn 2 (H 4 L 1 ) 2 (H 2 O) 4 ]•Cl 4 , 1) each Mn(II) center is seven coordinated by two nitrogen atom and one carbonyl atom of the one ligand and one nitrogen atom and one carbonyl oxygen atom of another ligand molecule. The coordination sphere is completed by two water molecules. Each of the carbonyl oxygen atom acts as bridge between the two Mn(II) centers. In the mononuclear complex [Co(H 4 L 2 )(NO 3 )(H 2 O) 2 ]•(NO 3 ); 2) the Co(II) center is heptacoordinated. The ligand acts in tridentate fashion through two nitrogen atoms and one carbonyl oxygen atom. Two water molecules lie in the apical positions. One nitrate group acts in bidentate manner while the other nitrate group remains uncoordinated. In both complexes the coordination polyhedral are best described as a pentagonal bipyramid. The molecules are linked together in each case by multiple hydrogen bond interaction resulting in a three-dimensional network. The crystallographic data has been deposited in Cambridge Crystallographic Data Centre [CCDC No. 1944387 (complex 1) and 1944386 (complex 2)].
Introduction
Transition metal coordination compounds with Schiff bases continue to attract the attention of researchers because of the easier synthesis, the stability of the molecular structures and the large diverse properties observed [1] - [11] . Indeed catalytic [12] [13] [14] , optical [15] , magnetic [16] [17] , fluorescent [18] [19] and biological activities [8] [20] [21] [22] are reported. The complexes derived from the first row of transition metals can give several models of metalloenzymes [23] [24] and metalloproteins [25] [26] . Heptacoordinated manganese (II) and cobalt (II) structures have also attracted a great deal of interest from chemists in recent years [8] [27] [28] [29] . These kind of structures are present in enzymes: catalase [30] [31] , ribonucleotide manganese reductase [32] and arginase [33] . In addition to their interests in biology, these complexes are likely to give very interesting magnetic properties. In the literature, dinuclear compounds of manganese or cobalt which exhibit ferromagnetic or antiferromagnetic interactions are largely reported [34] [35] [36] . In recent years, we have prepared different symmetrical Schiff base types from the condensation of carbono or thiocarbono hydrazide and aldehydes or ketones which are subsequently used to prepare dinuclear or tetranuclear metal complexes [37] [38] [39] . In the absence of any particular precautions, the reaction which is a nucleophilic addition of the primary amine on the carbonyl group, proceeds on both arms of the carbonohydrazide. By controlling the conditions of the reaction we prepared a ligand from the monocondensation of carbonohydrazide and acetyl pyridine or pyridine carbaldehyde. The topologies of these dissymmetric ligands lead it to act in tridentate or tetradentate fashions leading fascinating structures. In this context, we report the isolation and complete characterization of this ligand and its Mn(II) and Co(II) complexes in which the metal centers are heptacoordinated as showed by crystal X-ray diffraction analysis. The structure of the formed crystals has been by single X-ray diffraction analysis and the data have been deposited in CCDC Cambridge crystallographic data centre. 
Experimental

Material and Physical Measurement
Synthesis of the Ligand 1-(1-(Pyridin-2-yl)Ethylidene)Carbonohydrazide: H4L 1
To a solution of carbonohydrazide (3.0 g, 0.333 mmol) in a mixture of 10 mL of distillate water and 30 mL of methanol was added dropwise a solution of 2-acetylpyridine (4.038 g, 0.330 mmol) in 10 mL of methanol. 
Synthesis of the Ligand 1-(Pyridin-2-Ylmethylene)Carbonohydrazide: H4L 2
To a solution of carbonohydrazide (3.0 g, 0.333 mmol) in a mixture of 10 mL of distillate water and 30 mL of methanol was added dropwise a solution of 2-pyridinecarboxaldehyde (3.5672 g, 0.330 mmol) in 10 mL of methanol. The mixture was stirred at reflux for 4 hours. After cooling to room temperature, the orange solution was stored in the refrigerator and a precipitate appears over- 
Crystal Structure Determination and Refinement
Crystals suitable for X-diffraction, of the reported compounds, were grown by slow evaporation of MeOH solution of the complex. Details of the X-rays crystal structure solution and refinement are given in Table 1 . Diffraction data were collected using an ENRAF NONIUS Kappa CCD diffractometer with graphite monochromatized MoKα radiation (λ = 0.71073 Å). All data were corrected for Lorentz and polarization effects. No absorption correction was applied. Complex scattering factors were taken from the program package SHELXTL [40] . The structures were solved by direct methods which revealed the position of all non-hydrogen atoms. All the structures were refined on F 2 by a full-matrix least-squares procedure using anisotropic displacement parameters for all nonhydrogen atoms [34] . The hydrogen atoms of water molecules and NH groups were located in the Fourier difference maps and refined. Others H atoms (CH and CH 3 groups) were geometrically optimized and refined as riding model by AFIX instructions. Molecular graphics were generated using ORTEP-3 [41] .
Results and Discussion
General Study
The These shifts are indicative of the involvement of the carbono oxygen atom and the nitrogen atom of the azomethine in the complexation with Mn(II) and
Co(II) in both cases [43] [44] . In both spectrum broad absorption bands appear at 3276 cm −1 and 3227 cm −1 for the complexes of Mn(II) and Co(II) respectively.
These bands are due to the presence of a coordinated water molecule [45] . Additional bands due to the nitrate moieties appears. The sharp and intense band at 1380 cm −1 is attributed to the free nitrate group. The three absorption bands occurring at 1455 cm −1 , 1294 cm −1 and 1026 cm −1 respectively attributable to υ 1 (υ N=O ), υ 5 (υ asNO2 ) and υ 2 (υ sNO2 ) clearly identify a nitrate group coordinated in bidentate fashion [37] . In fact the separation Δυ = υ 1 -υ 5 
Description of the Structures
Suitable single-crystals for X-ray diffraction of the Mn(II) and Co(II) complexes were obtained by slow solvent evaporation at room temperature. Crystal data, collection and refinement parameters are listed in Table 1 . Selected bond lengths and angles are summarized in Table 2 . Hydrogen bond data for complexes 1 and 2 are gathered in Table 3 . Figures 1-4 displays the asymmetric unit and the packing diagrams of the two compounds. Open Journal of Inorganic Chemistry Table 2) and are comparable to the values reported for a seven coordinated cobalt(II) complex [29] .
In the crystal, the complex molecules are linked by hydrogen bonds, giving rise to a three-dimensional network (Figure 4 , Table 3 ). The structure is built up from pentagonal bipyramids around the Co(II) atom, which are assembled in layers parallel to the bc plane. These layers are interconnected by hydrogen bonds. The coordinating axial water molecule points into the interlayer space and acts as a hydrogen-bond donor towards oxygen atom O-NO 2 of the coordinated nitrate (Figure 4 ) O1W-H1WB…ONO 2 . Within a layer, the molecules are not interconnected by hydrogen bonds.
Electrochemistry Study [Mn2(H4L)2(H2O)2]•4Cl
The electrochemical properties of the Mn(II) complex was studied by cyclic voltammeter using a graphite carbon working electrode and a Pt-wire auxiliary electrode in acetonitrile using LiClO 4 a the supporting electrolyte. The voltammetric parameters were studied in the scan rate interval 100 -200 mVs −1 . In Figure   5 describes the electrochemical behavior of the complex in acetonitrile medium.
The cyclic votammogram of the complex [Mn 2 (H 4 L) 2 (H 2 O) 2 ]•4Cl was recorded at −3.00 to +3.00 V (vs Ag/AgCl) with a scan rate of 100 mV/s in DMF solution at room temperature. We note one oxidation and two reduction pics and two oxidation ( Figure 5 ). The cathodic wave shows two distinct reductive peaks at ca. −0.9 v and −1.3 V (ΔE = 0.4 V) which correspond to two electrons charge A reversible transition Mn(II) → Mn(I) had already been observed for a Mn(II) complex in acetonitrile media [49] . By varying the scans speed the intensities of all the peaks increase with the scanning speed ( Figure 6 ).
Conclusion
We describe here one seven coordinated manganese (II) complexes of the tetradentate ligand 1-(1-(pyridin-2-yl)ethylidene)carbonohydrazide and one seven coordinated cobalt(II) of the tridentate 1-(pyridin-2-ylmethylene)carbonohydrazide. The single crystal structure of the Mn(II) complex 1 as well as of the Co(II) complex 2 has revealed a distorted pentagonal-bipyramidalgeometry. The equatorial plane in complex 1 is occupied by N 2 O and NO from two tetradentate ligand molecules acting as bridges between two Mn(II) ions. The axial positions are occupied by two coordinated water molecules. In the complex 2, the equatorial plane of the bipyramid is occupied by the tridentate N 2 O ligand and two oxygen atoms from the coordinated nitrate anion which acts in bidentate chelating fashion, the two apical positions being occupied by two coordinated water molecules. The cyclic voltammetry studies in CH 3 CN show that the manganese (II) complex 2 shows two electrons charge transfer process.
Supporting Information
CCDC-1944387 and 1944386 contains the supplementary crystallographic data 
